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COMPLETE SPECIFICATION. 
Improved Safety Constructions for Vehicles. 



I, Harlan Douglas Hewitt, a citizen of 
the United States of America, of 1210 Astor 
Street, Chicago, State of Illinois, United 
States of America, do hereby declare the 
invention, for which I pray that a patent 
may be granted to me, and the method by 
which it is to be performed, to be particularly 
described in and by the following statement: 

This invention relates to the safety con- 
struction of vehicles. More particularly, it 
relates to a safety construction for vehicles 
which is particularly for the protection of 
the vehicle passengers during high speed 
collisions or impacts. 

With the advent of high speed vehicular 
transportation, the dangers involved to life 
and limb of passengers has drastically in- 
creased. 

Manufacturers. have, in recent years, de- 
veloped certain safety features which are 
intended to reduce the dangers incident to 
high speed impacts in order to protect the 
vehicle passengers. Automotive manufac- 
turers have developed padded dashboards, 
padded sun visors and seat belts which fasten 
about the passenger's waist and restrain 
forward movement of the passenger in the 
event of a front end collision. 

Airplanes have also long been provided 
with safety belts to restrain passenger move- 
ment in the event of a severe impact. 

These safety features have had, however, 
only limited effectiveness. For example, in 
automotive application at reduced speeds, 
the safety features have provided the neces- 
sary factor to prevent serious or fatal injury 
to the automobile passengers. However, at 
high speed impacts, these safety features 
have proved ineffective and passengers in- 
volved in such accidents have suffered serious 
consequences. These undesirable results exist 
by virtue o£the fact that in a high speed 
[Price 



impact or collision, the vehicle is almost 
instantaneously decelerated to zero velocity' 
with the kinetic energy of the vehicle being 
absorbed by deformation of the vehicle front 
end components causing the passengers to 
be thrown forward at a velocity approximat- 
ing the vehicle speed prior to impact. The 
kinetic energy of the passengers' bodies must 
be absorbed to decelerate them along with 
the vehicle after impact. At very high speeds, 
even padded dashboards and safety belts are 
ineffective to decelerate the passengers at a 
reasonable rate and to safely absorb the shock 
of rapid deceleration. 

Accordingly, it is the principal object of 
the present invention to provide an improved 
safety construction for vehicles which safely 
decelerates the passengers upon high speed 
impact or collision. 

A further object of the invention is to 
provide a safety construction for vehicles 
which absorbs the kinetic energy of the bodies 
of the passengers upon high speed impact at 
a rate conducive to safe deceleration of the 
passengers. 

Another object of the invention is to pro- 
vide a safety construction for vehicles which 
allows the passenger compartment to move 
relative to the chassis of the vehicle to safely 
absorb the kinetic energy of the passengers' 
bodies upon high speed impact. 

A further object of the invention is to 
provide a safety construction for vehicles 
which absorbs the kinetic energy of the 
passengers' bodies upon impact by providing 
controlled deceleration of the passenger 
compartment. 

A still further object of the invention is to 
provide a safety construction for vehicles 
which absorbs the kinetic energy of the pas- 
sengers' bodies upon high speed impact by 
providing controlled movement of the pas- 
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senger compartment with respect to the 
vehicle chassis upon initial impact, and also 
during return movement after impact. 

It is a still further object of the present 
5 invention to provide a safety construction for 
vehicles which improves the protection 
afforded passengers riding in the vehicle 
without changing the exterior appearance 
thereof. 

10 Another object of the present invention is 
to provide a safety construction for vehicles 
adapted to be utilized in both automotive and 
air-borne vehicles as well as other transport- 
ing conveyances. 

15 Other objects and advantages of the 
invention will become apparent with reference 
to the following description and the accom- 
panying drawings. 
In the drawings: 

20 Figure 1 is an clcvational view of the 
vehicle prior to impact with another object 
showing various of the features of the inven- 
tion. 

Figure 2 is an elevational view of the vehicle 
25 immediately after impact with another object 
showing portions of the vehicle in a displaced 
position. 

Figure 3 is an elevational view of a portion 
of the apparatus showing various features of 

30 the invention. 

Figure 4 is a fragmentary view of a portion 
of the apparatus showing various other fea- 
tures of the invention. 

Figure 5 is a fragmentary sectional view 

35 taken along the line 5 — 5 of Figure 3 show- 
ing various of the features of the invention. 

Very generally, the illustrated embodiment 
includes an automotive vehicle comprising a 
chassis 11, a passenger compartment 13 

40 releasably secured to the chassis and two pairs 
of energy absorbing devices 15 and 17 con- 
nected between the passenger compartment 
and the chassis. When a high speed collision 
occurs, the passenger compartment breaks 

45 away from its fixed position on the chassis 
and is allowed to travel in the direction of 
movement of the vehicle prior to impact even 
though the velocity of the chassis has been 
almost instantaneously reduced to zero. 

50 The energy absorbing devices 15 and 17 then 
operate by virtue of the movement of the 
passenger compartment relative to the chassis 
to absorb the kinetic energy of the compart- 
ment and accomplish deceleration of the 

55 passengers within the compartment at a 
substantially decreased rate significantly re- 
ducing the forces to which the passengers are 
subjected as a result of the impact and in this 
manner preventing serious or fatal injuries. 

60 The vehicle construction is particularly 
adapted to automotive applications and will 
be described with relation thereto although it 
has, of course, numerous other applications 
such as air-borne vehicles and other passenger 

65 transporting conveyances. 



More specifically, and as shown in Figure 
1, the chassis portion of the vehicle includes a 
front end 19 having a hood, engine, bumpers 
and other heavy elements of the car. The 
rear end 21 of the chassis portion includes the 70 
usual space for luggage, spare tires and tools, 
etc. Intermediate the front and rear ends of 
the chassis there is formed a cradle 23 having 
an upwardly curved front end 25 and a pair 
of tracks 27 running longitudinally of the 75 
chassis. 

The passenger compartment 13 is firmly 
secured to the cradle 23 in the tracks 27 by 
securing elements 29 which are adapted to 
release the passenger compartment at high 80 
speed impacts as will be hereinafter more 
fully described. With the passenger com- 
partment positioned within the cradle of the 
chassis, the vehicle appears to be of conven- 
tional construction. Ordinary bumps or 85 
collisions at speeds where scat belts or other 
safety features of conventional vehicles give 
adequate protection do not release the pas- 
senger compartment from its fixed position 
on the cradle. However, in the event of a 90 
collision at high speed where even the pro- 
tection afforded by seat belts is insufficient, 
the securing elements 29 release the passenger 
compartment 13 allowing it to travel in the 
direction of movement of the vehicle prior 95 
to impact along the tracks 27 of the cradle 
23. As best shown in Figure 5, the tracks 
27 of the cradle 23 guide the passenger com- 
partment 13 in its longitudinal movement thus 
preventing diversion of the passenger com- 100 
partment in a lateral direction. 

The operating elements of the vehicle such 
as the brakes, steering wheel and shift lever 
which require manipulation by the driver 
may be provided with a mechanical dis- 105 
connect such as a pin and slot (not shown) 
which disengage upon movement of the 
passenger compartment relative to the chassis 
or may alternatively comprise a hydraulic 
system with appropriately placed servo 110 
mechanism operatively connected to the con- 
trol elements in the passenger compartment 
by flexible hoses which allow movement of the 
compartment without loss of control over 
brake and steering functions. 115 

As shown in Figure 2, the cradle 23 is up- 
wardly curved at its front end 25, and forward 
movement of the passenger compartment 
13 causes the forward end 31 of the passenger 
compartment to be directed upwardly as the 120 
passenger compartment travels longitudinally 
along the tracks 27. The upwardly directed 
movement of the forward end 31 of the 
passenger compartment reduces the inertial 
force of the passenger compartment as work 125 
is expended in raising the compartment and 
passengers above the normally fixed position 
of the compartment on the chassis 11. To 
implement the upward movement of the 
passenger compartment by the cradle 23, 130 
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there is provided an eccentric 33 geared to a the space within the cylinder disposed on 
suitable rack 35 attached to the forward end either side of the piston. With the passenger 
31 of the passenger compartment 13. The compartment 13 positioned in normal rela- 
eccentric 33 is mounted on a rotatable shaft tion to the chassis 11, the piston 49 is located 
5 37 and upon forward movement of the pas- adjacent the end of the cylinder nearest the 70 
senger compartment, the engagement of the point of connection to the chassis. Upon 
rack and eccentric causes the eccentric and high speed collision of the vehicle with an- 
shaft to rotate, thus further raising the for- other object such as the tree 12 and subse- 
ward end 31 of the passenger compartment, quent forward movement of the passenger 
10 As the passenger compartment is adapted compartment and passengers with respect to 75 
to disconnect from the chassis upon high the chassis 11, the shaft 51 connected to the 
speed impact, the deceleration of the pas- passenger compartment is also caused to 
sengers and absorption of kinetic energy move longitudinally in the direction of move- 
required by the passenger compartment and ment of the compartment. This movement 
15 passengers can be absorbed in a controlled causes the piston 49 to travel through the 80 
path of travel and at a significantly reduced cylinder toward the end furthest from its 
deceleration rate. The maximum force im- connection to the chassis thus compressing 
posed upon the passenger's body is, therefore, . the air enclosed between the piston and the 
significantly reduced and the chances for closed end of the cylinder. As the air is 
20 survival substantially improved. Further, compressed, it is caused to pass through the 85 
as the forward end 31 of the passenger com- orifices 55 converting the kinetic energy of 
partment is caused to be directed upwardly movement of the passenger compartment into 
as well as longitudinally forwardly, the pas- heat thus decelerating the passenger compart- 
senger compartment is tipped in a relation ment and passengers during the forward 
25 such that the passenger seats (not shown) are travel of the compartment. 90 
tipped far back thus the pressures imposed At extremely high speed impacts, the for- 
by forward movement of the passengers is ward travel of the passenger compartment 
directed toward and partially absorbed by and attendant energy dissipation achieved 
the seat cushions further reducing the chances in the energy absorbing piston and cylinder 
30 of injury to the passengers. arrangement would be insufficient to safely 95 

Though the upward movement of the pas- decelerate the passenger compartment and 
senger compartment 13 does absorb or con- passengers in the length of travel available, 
vert the kinetic energy of the forward move- Therefore, energy storing devices in the form 
ment of the passenger compartment into work of springs 57 are provided in the cylinder 47 
35 in elevating the compartment, the amount of between the end through which the shaft 51 is 100 
energy so transformed is insufficient ade- passed and the piston 49. Upon impact and 
quately to decelerate the passenger compart- forward movement of the passenger compart- 
ment at a safe rate. Therefore, the two pairs ment and accompanying forward movement 
of energy absorbing devices 15 and 17 are of the piston 49, the energy storing spring 57 
40 provided to absorb the remaining kinetic is compressed between the end of the cylinder 105 
energy and reduce the velocity of the pas- and the piston thus storing energy and further 
senger compartment to zero. reducing the deceleration rate of the passenger 

The energy absorbing devices 15, shown compartment and passengers. As stated, 
in Figure 4, are hingedly connected to the the spring 57 is merely an energy storing 
45 chassis of the vehicle by pins 41 and to the device except for conversion of the energy to 110 
passenger compartment by pins 43. The heat by friction in deformation of the spring, 
hinged connection allows the energy absorb- Therefore, the spring, upon reaching its 
ing devices to pivot about the connection as compressed position, will immediately re- 
the passenger compartment moves forwardly store the energy so stored, to the piston 49. 
50 in order to prevent damage to the devices This causes the piston to move toward the 115 
upon forward movement of the forward end secured end of the cylinder and by virtue of 
31 of the passenger compartment. These the connection to the passenger compart- 
energy absorbing devices comprise a pneu- ment 13 through the shaft 51, the passenger 
matic absorbing unit 45 having a hollow compartment and passengers also are moved 
55 cylinder 47 closed at both ends, a piston 49 in a direction opposite to the direction of 120 
positioned within the cylinder and slidable travel of the vehicle prior to impact. Nor- 
therein and an operating shaft 51 passing mally, this would impart rapid acceleration to 
through the opposite end 53 of the cylinder the passenger compartment and passengers . 
and being connected to the piston 49. The and might cause injury should the rate of 
60 piston 49, positioned at the end of the shaft acceleration be of sufficient magnitude. 125 
51, contains a plurality of orifices 55 extend- However, movement of the piston 51 in this 
ing therethrough parallel to the longitudinal direction causes compression of the air be- 
axis of the shaft 51. The orifices are sized tween the piston and fixed end of the cylinder 
to allow restricted passage therethrough of and the stored energy is therefore converted 
65 the air providing communication between to heat by virtue of the restricted passage of 130 
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the air through the orifices 55. Further, 
travel in this direction by the passenger 
compartment and passengers places the entire 
inertial force of the passengers upon the seats 
5 of the passenger compartment thus further 
providing for energy absorption thereby 
reducing the rate of deceleration of the 
passengers and preventing serious injury. 

Upon absorption of the energy stored by 
10 the spring 57, the velocity of the passenger 
compartment and passengers has been re- 
duced to zero and the kinetic energy of the 
compartment and passengers has been safely 
converted to heat without undue forces being 
15 imparted to the passengers which would 
normally cause serious or fatal injuries. 

The second pair of energy absorbing devices 
17 are similar in construction to the devices 
15 and are hingedly connected to the chassis 

20 as by pins 59 intermediate the curved cradle 
23 at the forward end of the chassis and the 
rear end of the chassis. A shaft 61 similar 
to shaft 51 extends from a cylinder 63 similar 
to cylinder 47 within which is positioned a 

25 slidable piston 65 provided with orifices 
similar to the orifices 55 of the piston 49. 
Connection of the shaft 61 is accomplished 
through the use of stretchable extension 
cable 67 which are attached to the forward 

30 end of the passenger compartment 13 by 
lugs 69. As the passenger compartment 
moves forwardly and upwardly upon a high 
speed impact, the stretchable cables allow the 
front end to freely assume its raised position 

35 subsequent to impact without operation of 
the energy absorbing devices 17. After the 
passenger compartment 13 is caused to 
assume its upwardly tilting position by 
operation of the cradle 23 and the rotating 

40 eccentric 33, the cables have been stretched 
to their limit and become taut. Further 
movement of the passenger compartment 
forwardly and upwardly causes the cables to 
pull the shaft 61 in a direction to cause move- 

45 ment of the piston 65 within the cylinder 63 
and to compress the air located between the 
end of the cylinder through which the shaft 
passes and the piston. Dissipation of energy 
again occurs by compression of the air 

50 within the cylinder and conversion of the 
energy to heat by restricted passage of the 
air through the orifices located in the piston. 
In this manner, further deceleration of the 
passenger compartment and reduction of the 

55 inertial effects of the high speed impact is 
accomplished. 

The stretchable extension cables 67 restrain 
the upward movement of the front end of the 
passenger compartment to the extent that 
60 the passenger compartment is prevented from 
free upward movement and possible over- 
turning due to excessive inertial forces. 
Additionally, as shown in Figure 2, the con- 
nection to the forward end of the passenger 



compartment with the second set of energy 65 
absorbing devices becomes operative after 
some travel of the passenger compartment 
has occurred, the energy absorbing function 
is carried out by energy absorbing units which 
are positioned closer to the point of impact 70 
of the front end of the auto and the other 
object. This reduces the effective lever arm 
length tending to rotate the automobile 
chassis about the fulcrum point of the con- 
tact of the vehicle with the object, thus im- 75 
proving the effective restraint provided by the 
weight of the chassis in restricting forward 
movement of the cylinder 63 so that the for- 
ward movement of the shaft 61 effectively 
moves the piston 61 within the cylinder. 80 

As can be seen, a safety construction for 
vehicles has been provided which effectively 
reduces the forces imposed upon passengers 
due to extremely high deceleration rates 
incident to high speed collision with a rela- 85 
tively immovable object. The several elements 
of the safety construction are related to each 
other and to the vehicle design in order to 
give the passenger compartment a controlled 
and gradual deceleration to zero velocity thus 90 
substantially improving the safety factor for 
passengers riding within the vehicle. 

WHAT I CLAIM IS:— 

1. A safety construction for vehicles 
which reduces physical shock to passengers 95 
upon impact by affording additional distance 
for their deceleration, comprising a chassis 
with a longitudinal track between its front 
and rear which curves upwardly at its front, a 
passenger compartment adapted to fit into the 100 
contour of said track so that upon longitudi- 
nal movement of said compartment relative to 
said track the curve of the track will separate 

the front end of the compartment from the 
chassis and add a vertical component to the 105 
movement of the compartment, and shock 
cushioning elements connecting the chassis 
and the compartment so as to check the travel 
of the passenger compartment and absorb 
kinetic energy. 110 

2. The safety construction of Claim 1 in 
which there is provided a cable between the 
chassis and the leading portion of the com- 
partment so as to restrain the compartment 
from turning over backwards. 115 

3. The safety construction of Claims 1 or 
2 in which there is provided connecting means 
between the compartment and the chassis to 
restrain the compartment from relative 
movement when subjected to forces of lesser 120 
magnitude than caused by impact con- 
ditions. 

4. The safety construction of Claims 1, 2 
or 3 in which the shock cushioning elements 
comprise energy-absorbing means which 125 
reduce the velocity of said compartment at a 
rate of deceleration substantially less than the 
rate of deceleration of said chassis. 
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5. The safety construction of Claims 1 9 2, 
3 or 4 in which there is provided an eccentric 
rotatably mounted on said chassis which 
engages an upwardly curved rack secured to 

5 the front end of said compartment so that 
upon relative movement of said compartment 
with respect to said chassis rotation of said 
eccentric impels said compartment upwardly. 

6. The safety construction of any of the 
10 preceding claims in which said shock cushion- 
ing elements comprise a cylinder closed at 
each end connected to said chassis adjacent 
one end of said cylinder, a piston positioned 
within said cylinder which contains at least 

15 one orifice which permits the passage of air 
therethrough, and a rod connecting said 
piston and said compartment 



7. The safety construction of Claim 2, 
wherein said cable comprises a stretchable 
cable. 20 

8. The safety construction of Claim 2, 
wherein said cable actuates a second shock 
cushioning element upon elongation to a pre- 
determined length. 

9. A safety construction for vehicles sub- 25 
stantially as hereinbefore described with 
reference to and as illustrated in the accom- 
panying drawings. 

HARLAN DOUGLAS HEWITT. 
Per. Botjlt, Wade & Tennakt, 
111/112 Hatton Garden, 

London, E.C.I, 
Chartered Patent Agents. 
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